Aims/Background-Interrupted corneal sutures are used routinely by many cataract and corneal surgeons. A slim compact knot facilitates burial and allows atraumatic suture removal, with decreased risk of wound dehiscence. The size and morphology of knots tied in different configurations were investigated. Methods-10-0 nylon suture material was used to tie knots on porcine corneal cataract sections using 2/1/1 (reef and granny), 3/1/1, and 1/1/1/1 (slip knot) configurations. 10-0 Mersilene was used to tie 2/1/i reef knots. Scanning electron micrographs of the knots were digitised and their maximal lengths and widths estimated. In addition, the area of each knot was calculated and used as an index of its volume. Results-21111 reef knots were significantly smaller in all dimensions compared with the other knots (all p<0.03) except for the maximal width of 2/i/l granny knots which were no wider than the 2/i/l granny knots. The Mersilene knots were larger than the nylon ones. Conclusion-The use of 2/i/l reef knots is recommended for corneal suturing. (Br_' Ophthalmol 1996; 80: 164-167) Materials and methods Corneal sections were performed on porcine eyes by a single surgeon (CSCL), and sutured using interrupted monofilament sutures. The sutures used were 10-0 nylon (Alcon Laboratories UK, Watford) and 10-0 polyester (Mersilene; Ethicon). The suture knots were then buried into the cornea, cut and removed, and mounted in a similar orientation for scanning electron microscopy. Four different knot configurations with the nylon monofilament were assessed: a 2/1/1 reef (square) knot, a 2/1/1 granny knot, a 3/1/1 reef knot, and a 1/1/1/1 slip knot, and five examples of each type of knot were examined in order to reduce variability. Five knots were tied using the 10-0 Mersilene in a 2/1/1 reef knot configuration.
(Br_' Ophthalmol 1996; 80: [164] [165] [166] [167] Materials and methods Corneal sections were performed on porcine eyes by a single surgeon (CSCL), and sutured using interrupted monofilament sutures. The sutures used were 10-0 nylon (Alcon Laboratories UK, Watford) and 10-0 polyester (Mersilene; Ethicon). The suture knots were then buried into the cornea, cut and removed, and mounted in a similar orientation for scanning electron microscopy. Four There are many techniques of knot tying and configurations of surgical knots in use in ophthalmic surgery, but there have been no studies relating these to knot size and shape, which may be important in facilitating knot burial and minimising corneal trauma during suture removal. The latter would in turn reduce the risk of wound dehiscence. Suture material may also be a factor influencing knot size and shape. The purpose of this study was to compare the size and shape of different knot configurations of two monofilament suture materials, in order to recommend the 'best' comeal suture method to minimise corneal trauma during knot burial and removal. same magnification, and several measurements of the suture width were taken for each knot, to confirm the absence of significant difference in magnification between the photomicrographs. The area of knot was calculated by computer using data from the digitised images. The different knot types were then compared using knot tied with 10-0 nylon (Fig 3A) . Again, the 10-0 Mersilene knot appears larger than the 10-0 nylon suture tied in the same knot.
The mean knot sizes are shown in Table 1 . The diameter of the suture of each type of knot using 1a0-0 nylon was 26p0 cm, and the diameter of the 10-0 Mersilene was 29g1 sm, representing a significat t difference (F 0 Minimising the size of knot would seem to be a reasonable aim, but in corneal surgery an important consideration is the reproducibility and ease oftying knots to the desired tension to reduce astigmatism. This study shows that knots tied with 10-0 Mersilene are larger than those tied with 10-0 nylon (no doubt in part due to the larger suture diameter). There seems to be no difference in the astigmatism induced in corneal surgery between nylon and Mersilene sutures,9 but it must be remembered that Mersilene does not cause the considerable morbidity that the decay of nylon sutures engenders.'0 1' We found Mersilene more 13 However, there are no comparative data between suture induced astigmatism of the different knot types, and so if the two are presumed to be comparable, then we would suggest that a reef knot is employed as the suture volume is smaller. The problem of non-control of knot tension arises from not refilling the anterior chamber and not locking the knots at the first throw. Locking at the first throw also facilitates the tying of a compact knot.
Security and strength of the knot are important, and it has been shown (with larger suture materials) that the addition of more than two throws after a starting knot offers no advantage for any sort of knot.'4 Although the 'standard' general surgeon's knot (a double throw then a single, tied in a reef knot) can slip, all the knots we tested break predominantly when dynamically loaded beyond their strength, rather than slip. '5 16 This suggests that they have a comparable strength, although these findings may not be applicable to monofilament suture material.
Conclusion
This study suggests that the 2/1/1 reef knot configuration using 10-0 monofilament suture material in corneal cataract surgery creates the smallest knot size, and so should be adopted. The same would apply to interrrupted sutures in all forms of keratoplasty. Although nylon forms a smaller knot than Mersilene, the disadvantages of nylon biodegradation and its consequences should also be borne in mind.
